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Amendments To The Claims 



1 . (currently amended) A method for making a flat emitter comprising the 
steps of: 

forming a first single crystal eledron_source layer on an underlying second 

single_crystal electron source layer 

defining an emission region in a said first single crystal electron source layer 
forming at least a first epitaxial layer on said first single crystal electron source 

layer ; and 

forming a thin epitaxial conductor layer on said at least we a first epitaxial 

layer. 

2-5. (canceled) 

6. (currently amended) A method for making a flat emitter as d e fin e d - by - 
olaim 1 wh e r e in tho - stop - of - forming s aid at l e ast a first e pitaxial -l ay e r - compri s e B 
comprising the steps of: 

defining an emission region in a single crystal electron source: 
forming an epitaxial semi-conductor layer on said single crystal electron 
source and forming an epitaxial dielectric layer overlying said epitaxial semi- 
conductor laye r and 

forming a thin epitaxial conductor layer on said epitaxial dielectric layer , 

7. (original) A method for making a flat emitter as defined by claim 6 wherein 
said epitaxial dielectric layer is between about 1-5 nm thick, and wherein said 
epitaxial semiconductor layer is less than about 20 microns thick. 

8. (canceled) 

9. (currently amended) A method for making a flat emitter as - d e f iFied-ky- 
c l aim 1 wh e r e in s aid - epitaxiol -Gon ductor lay e r i s an comprising the steps of: 
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defining an emission region in a single crystal electron source; 
forming_at_|east a first epitaxial Jayer on said single crystal electron source; 

and 

forming a thin epitaxial N-doped semiconductor layer on said at least a first 
epitaxial layer . 

10. (currently amended) An electron emitter device comprising: 

a single crystal electron source comprising an epitaxial layer_fonmed,on_a_ 
single crystal support, the single crystal electron source including an emission 
region; 

an epitaxial thin conductor layer and 

an epitaxial dielectric layer between said single crystal electron source and 
said thin conductor layer. 

11. (original) An emitter device as defined by claim 10 wherein said emitter is 
operative to emit electrons substantially free from electric field induced divergence. 

12. (original) An emitter device as defined by claim 10 wherein electrons are 
emitted from said thin conductor layer at a divergence of less than about 10° from 
perpendicular. 

13. (canceled) 

14. (original) An emitter device as defined by claim 10 wherein the emitter is 
operative to generate an electric field across said epitaxial dielectric layer to cause 
electrons to be emitted from said electron source emission region, to transport 
through said epitaxial dielectric layer, and to be emitted from said epitaxial conductor 
layer substantially free from electrical field induced divergence. 

15. (original) An emitter device as defined by claim 10 wherein said epitaxial 
dielectric layer is configured to promote a substantially uniform and uni-directional 
electric field across its thickness. 



16. (canceled) 
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17. (currently amended) An emitter device as defined by claim 10 46 
wherein said emission region extends through the thickness of said epitaxial electron 
source layer to contact said single crystal support. 

18. (original) An emitter device as defined by claim 10 wherein said emission 
region has a perimeter substantially surrounded by a dielectric. 

19- (original) An emitter device as defined by claim 10 wherein the device is 
at least about 6% efficient. 

20. (original) An emitter device as defined by claim 10 wherein the device is 
at least about 10% efficient 

21 . (original) An emitter device as defined by claim 10 wherein said 
conductor layer has a substantially flat surface defining an emission surface of the 
emitter 

22. (original) An emitter device as defined by claim 10 wherein said epitaxial 
dielectric layer has a thickness of less than about 20 nm. 

23. (original) An emitter device as defined by claim 10 wherein said epitaxial 
dielectric layer has a thickness between about 2 and about 10 nm. 

24. (original) An emitter device as defined by claim 10 wherein said epitaxial 
dielectric layer is made of one of aluminum nitride or an oxide of silicon, aluminum, 
tantalum, titanium, hafnium, or zirconium. 

25. (currently amended) An e mitt e r d e v i o e as dofin e d - by< >ia4 m - 1Q - and - 
furth&r including An electron emitter device comprising: 

a single crystal electron source including an emission region: 
an epitaxial thin conductor layer 

an epitaxial dielectric layer between said single crystal electron source and 
said thin conductor layer; and 
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an epitaxial semi-conductor layer sandwiched between said electron source 
and said epitaxial dielectric layer 

26. (previously presented) An emitter device as defined by claim 25 wherein 
said epitaxial semi-conductor layer is less than about 20 microns thick. 

27. (original) An emitter device as defined by claim 26 wherein said epitaxial 
semi-conductor layer is between about 1 and about 5 microns thick. 

28. (original) An emitter device as defined by claim 10 wherein said conductor 
layer is less than about 7 nm thick. 

29. (original) An emitter device as defined by claim 10 and further including 
an electrical connection between said single crystal electron source and said thin 
epitaxial conductor layer, said connection linked to a potential sufficient to induce an 
electric field between said conductor layer and said electron source layer to cause 
electrons to be emitted from said electron source, to transport through said epitaxial 
layer, and to be emitted from said conductor layer substantially free from electrical 
field related divergence. 

30. (original) An emitter device as defined by claim 10 and further including a 
target, said conducting layer configured to direct said emitted electrons towards said 
target and to cause an effect on said target upon impact 

31. (original) An emitter device as defined by claim 30 and further including 
focusing means positioned between said target and the emitter. 

32. (original) An emitter device as defined by claim 31 wherein said focusing 
means comprises an electrostatic focusing lens having an aperture in a conductor 
set at a predetermined voltage, said voltage adjustable to change the focusing effect 
of said focusing lens. 

33. (original) An emitter device as defined by claim 30 wherein said target 
comprises a memory, and wherein said effect comprises a physical change to said 
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target, said physical change detectable through measurement of electrical properties 
of said memory. 

34. (original) An emitter device as defined by claim 33 wherein said emitter is 
operable to achieve a density of said physical changes of about a terabit per in 2 on 
said memory. 

35. (original) An emitter device as defined by claim 30 wherein said target 
comprises a display having a plurality of pixels, and wherein said effect comprises a 
visual change in one of said pixels when said emitted electrons are received by said 
one of said pixels. 

36. (original) An emitter device as defined by claim 30 and further including a 
mover connected to one or more of the emitter or said target for moving said one or 
more of the emitter or said target 

37. (original) An integrated circuit including a plurality of the emitter devices 
as defined by claim 10 and further including control circuitry connected to said 
plurality of emitter devices. 

38. (original) An emitter memory device including a plurality of the emitter 
devices as defined by claim 10 arranged in an array, further including a memory, 
and further including a plurality of focusing lens arranged to cooperate with said 
array of emitter devices, each of said focusing lens configured to focus electrons 
emitted from one of said emitter devices and to direct said focused electrons 
towards said memory, said focused electrons causing a structural phase change in 
said memory upon impact, said structural phase changes having a density of about 
a terabit per in 2 on said memory, and an integrated reader circuit for detecting said 
structural phase change through measurement of electrical properties. 

39-43. (canceled) 

44. (previously presented) An electron emitter device comprising: 
a single crystal electron source; 
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a thin conductor; 

an epitaxial dielectric between said single crystal electron source and said 
thin conductor; and 

an epitaxial semi-conductor between said electron source and said epitaxial 
dielectric layer, 

45. (previously presented) An emitter device as defined by claim 44, wherein 
said thin conductor comprises a thin epitaxial conductor. 

46. (previously presented) An emitter device as defined by claim 44, wherein 
said electron source includes an oxidized region defining an emission region 
proximate the oxidized region. 

47. (canceled). 
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